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The Relations of Comparative Anatomy to Comparative Psychology. 

Ludwig Edixger. Translated from the German by H. W. Band. The 

Journal of Comparative Neurology and Psychology, November, 1908. 

The aim of this article is to point out how comparative anatomy 
studied in connection with the observation of the organism may be of 
service to comparative psychology. 

The author divides the brain into the palseencephalon and the neen- 
cephalon. The former, which is the oldest part of the brain, is present 
in all forms of life from the cyclostomes to man. Its general type remains 
unchanged throughout the evolutionary scale although the different parts 
may vary greatly in size. That a knowledge of the palseencephalon is of 
value to the sense psychologist is shown by a study of that part of it 
which has to do with the sense of smell. The anatomy of this portion of 
the brain reveals a constant arrangement and microscopic structure in all 
vertebrates from man to the cyclostomes. Because of this fact we may 
infer that all animals which possess this structure smell, even when we 
can not infer anything very definite from their behavior. 

In the next place, a knowledge of anatomy reveals new problems for 
the sense psychologist. For example, in birds we find a large fiber tract 
which leads from the nucleus of the trigeminus, and terminates in a 
field known as the lobus parolfactorius. In fact, in all vertebrates up to 
mammals there evidently exists a sense which is localized about the 
mouth and has its center in the lobus parolfactorius. This lobe which is 
well developed in birds and certain lizards, and also in those animals in 
which the snout plays an important part, has almost entirely disappeared 
in man. Here we have an oral sense which is of the greatest importance 
to certain forms of life, yet it is a sense about which we, as yet, know 
almost nothing. 

The study of the bony fishes is especially important because in them 
the palseencephalon alone is present. By a careful study of their be- 
havior we can determine the activities which are characteristic of the 
palseencephalon. And " since it is certain that the palseencephalon per- 
sists quite unchanged even after a well-developed neencephalon has been 
added to it, there is no ground for regarding those activities which we 
recognize as palseencephalic in one class of animals as anything else, or 
as otherwise localized in higher animals. Furthermore, we may regard 
an entire series of activities as common to all vertebrates, and we may 
then seek to ascertain how other activities are added to those when a new 
structure is added to the palseencephalon. All sense impressions and 
movement combinations belong to the palseencephalon. It is able to estab- 
lish simple relations between the two, but it is not able to form associa- 
tions, to construct memory images out of several components. It is the 
bearer of all reflexes and instincts." If the palseencephalon can not form 
associations, then it is clear why animals which possess only the palseen- 
cephalon do not respond to certain sense stimuli, for these stimuli can 
not mean anything to them. It is the biological stimuli alone which 
arouse them to action. It is evident that here is an inviting field for the 
psychologist. 
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The neencephalon, the bearer of the cortex, is present as a rudiment 
even in the selachians, and becomes more and more conspicuous in the 
amphibians, and especially in the reptiles. It is in the neencephalon of 
reptiles that there appears for the first time a mechanism which provides 
for the possibility of association. We can now " declare with certainty 
that the oldest cortex becomes connected with those parts of the palaeen- 
cephalon which serve the sense of smell and the oral sense, and subse- 
quently other cortex regions are gradually superadded to this." 

With the appearance of the neencephalon occur marked changes in the 
behavior of the organism. These changes as they appear in the reptiles 
may be summarized as follows: They are no longer dependent on the 
sense impressions of the moment but are influenced by earlier impressions ; 
they learn more easily than fishes and amphibians; they associate certain 
sense impressions which are connected with the olfactory and oral senses; 
to a certain extent they foresee, and they exhibit individual differences. 
These facts are without doubt due to the appearance of the neencephalon. 
It is here that the true psychological states make their appearance. 

From the brain of the reptiles two types of brain are evolved. One, 
the type found in the lower mammals, develops through an increase in the 
size of the cortex; the other type, found in birds, is characterized by a 
marked increase in the size of the palseencephalon. Because of this 
marked increase in the size of the palseencephalon we find that the in- 
stinctive activities of birds are much more varied and complex than those 
of amphibians and reptiles. In fact, in birds the instincts are so complex 
that it is difficult to tell which activities are dependent upon the palseen- 
cephalon, and which upon the neencephalon. It suggests the possibility 
of there being neencephalic instincts. The fact that birds make more use 
of sight than reptiles is easily accounted for, as birds are the first to 
possess an optic tract leading from the palseencephalon to the cortex. 
This means that through association these optic impressions are capable 
of being utilized later, which is not possible in the case of reptiles. 

In the mammals we find a brain which has so large a neencephalon 
that we may expect a subordination of the reflexes and instincts to asso- 
ciative and intelligent action. And this seems to be the case with those 
mammals in which the neencephalon includes more than half the bulk of 
the entire brain. 

Although our knowledge of the mammalian brain is by no means com- 
plete yet it is sufficient to establish the point that man does not possess 
the greatest associative power in all fields, for the " degree of development 
of certain parts of the cortex makes it appear highly probable that many 
mammals far excel man in their capacity for observation and association 
in certain fields." 

This article contains valuable suggestions for the comparative psy- 
chologist. In the first place, it shows that much useless work has been 
done because of the psychologist's ignorance of brain anatomy. For 
example, what folly to spend time in devising experiments to test associa- 
tion in animals which do not possess the associative structure! 

In the second place, the article suggests the importance of choosing 
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certain animals for experimentation, not simply because they are easy to 
study, but because they represent important stages in evolution. It is 
evident that a careful study of the bony fishes which possess the palseen- 
eephalon alone, and the reptiles which possess a very simple neencephalon 
will be of marked value when it comes to analyzing the activities of the 
higher mammals. 

But in order for the comparative psychologist to profit by these sug- 
gestions it is necessary for him to have a thorough knowledge of brain 
anatomy. This means that our students of comparative psychology can 
advantageously spend more time in the study of biology and anatomy than 
they have been doing. 

In a field as new and as broad as that of comparative psychology it is 
highly essential that the work should be done on those animals where it 
will count for the most as a basis for subsequent investigations. 

Charles Scott Berry. 
University of Michigan. 



JOURNALS AND NEW BOOKS 

ARCHIV FUR GESCHICHTE DER PHILOSOPHIE. Band 15, 
Heft 2. January, 1909. Aristoteles' Urteile uber die pythagoreische 
Lehre (pp. 145-165) : O. Gilbert. - An argument to show that the Pytha- 
goreans identified number not with things, but with what Aristotle would 
call the form of things, existing not apart from but in the things. Die 
Entwichlungslinie der Philosophie im Kulturbereiche des Islam (pp. 166- 
177) : M. Horten. - In Gazali, a.d. 1111, the Thomas Aquinas of Moham- 
medanism, the four tendencies of early Islamic philosophy, blended. Then 
advance ceased till modern science invaded Islam in 1850. Ein entschied- 
ener Verfechter des Indeterminismus — W. King (pp. 178-191) : A. Seibt. 
-King, a predecessor of Leibniz, found the will to be free in that it is 
not determined by the nature of its object, being able to choose the indif- 
ferent or the disagreeable. Herder und Eant, Philosophieren und Philos- 
opher (pp. 192-196) : G. E. Burckhardt. - Die Kosmologie des Rauch- 
opfers nach Heracleits fr. 67. (pp. 197-229) : W. Schultz. - This frag- 
ment is an interpretation of the burnt offering, and in the words used and 
their arrangement is hid much numerical symbolism here first unraveled. 
Aristote et le Traite des Categories (pp. 230-251) : E. Dupreel. - " The 
Categories " is post- Aristotelian, and contains nothing good except that 
which is found elsewhere in Aristotle's own works. Die Tendenzeru der 
platonischen Dialoge Theaitetos Sophistes Politikos (pp. 252-263) : J. 
Eberz. - The last dialogue of this trilogy examined especially in reference 
to Plato's Syracusan experiences. Jdhresoericht uber die Philosophie im 
Islam (pp. 264-287) : M. Horten. - Summaries of recent books and 
articles, such as to give the names of a multitude of writers and their 
works in metaphysics, ethics, logic, etc., from the early days of Islam to 
the present. Die neuesten Erscheinungen. Historische Abhandlungen 
in den Zeitschriften. 



